BACKGROUND AND THEORY
INTRODUCTION
The effect of both pressure and temperature on elastic wave velocities must be understood in order to properly interpret the seismologically observed structure of the Earth.
For example, recent advances in seismic imaging have produced detailed three-dimensional maps of seismic velocity variations in the mantle and core. Velocity anomalies associated with subducting slabs have been studied using the residual-sphere technique. The observed anomalies may be due to temperature, phase, composition, or possibly noise in the data. set. In order to assess the results, the relationship between sound velocities and these various factors must be understood. Similar factors must be considered when sound velocities are compared to the seismically determined radial structure of the Earth in 9rder to constrain compositional models. Laboratory elasticity data have been generally used to this end. Due to experimental limitations, very few of ever, corrections must be made because of the impedance contrast between the sample and the window. In this work, however, we will largely rely on calculated temperatures. 
Finite Strain Theory
Sound velocities along the principal isentrope will be used as a primary reference curve in this study. The principal isentrope is the bentrope originating at ambient pressure and temperature (Figure 1) . The widely used finite strain equations of Birch [1938 Birch [ , 1952 
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where Kos is the zero-pressure adiabatic bulk modulus and single and double primes represent first and second pressure derivatives along the isentrope, respectively. This formulation has proven to be particularly convenient for the fitting of pressure-volume data since it reduces the non-linear Birch-Murnaghan equation to a simple quadratic in strain.
In an analogous manner, the sound velocities can be expressed as polynomials in strain through the use of normal- 
RESULTS
Hugoniot sound velocities have been reported for a number of metals, alloys, and minerals. We restrict attention to materials for which ultrasonic parameters determined near ambient pressure can be compared to Hugoniot measurements. In most cases, this means the material undergoes no polymorphic phase transitions along the Hugoniot. Bulk sound velocities in material shocked into the liquid regime will be considered separately.
In Figures 3-6, compressional and bulk sound velocities measured along the Hugoniot are shown for solid aluminum and aluminum alloys, copper, tungsten, tantalum, and the high-pressure phases of forsterite. Aluminum, copper, tungsten, and tantalum are materials that have been extensively studied under shock conditions and qualify as equation of state standards. The solid curves in each figure are fits to the Hugoniot data and the velocity near zero pressure. A convenient functional form to use is the following [Wang, 1988]: In Vx = do + d • In PH + d2 In 2 PH  (32) where X -P or B for compressional or bulk velocities, respectively. The parameters of the fits to the Hugoniot data are given in Table 1 for pressure expressed in GPa and velocity expressed in km/s.
Aluminum is the most extensively studied material with both compressional and bulk sound speeds reported up to and beyond melting (~150 GPa). The bulk sound velocities reported by Asay and Ghhabildas [1981] are in poor agreement with the remaining data, probably due to wave interactions [Furnish, 1990] . For copper, tantalum, and the forsterite high-pressure phases (Figures 4-6 There is reasonable agreement between the ultrasonic extrapolations in Figure 7 It will also be shown below that sound velocities are also surprisingly high in shock-melted materials, for which materiM strength is not a factor. It is more difficult to evaluate strength effects for the high-pressure phases of forsterire. 
The resulting 6T values range between 5 and 6 for the materiMs studied here (Tables 2 and 5 
